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DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device permitting to reduce a transfer frequency on a bus line 
when a display control device transfers display data containing 
ineffective display data to a driving circuit. 
SOLUTION: The liquid crystal display device is provided with the 
display control device which alternately sends display data for the 
odd-numbered driving circuits and display data for the even- 
numbered driving circuits to the plural driving circuits, and when 
the display control device sends the ineffective display data to at 
least one of the even-numbered driving circuits, it sends the 
effective display data for the odd-numbered driving circuits, 
which are positioned before the ineffective display data, as the 
•ineffective display data. 
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ideas i ojgism *$ j; tm 2 s^xst 
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mzmM-&m*?~?tfm®m^T~?xfcim£ 
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SStMtB-n»H*fflffl^Bi; ^fe^^BT'* 

mmmmT-? mmthm 1 t . 
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^mm. 

imm 1 1 3 mmmmmwit. mm 1 mm 
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s. 

imm 1 2 ] mst&mm^Dt. mmmnm® 

t— a syrtiiffi'iz.k&mk-tiiii 

7 1 fcaaww 1 0 (csttoffiA&i&a. 
[ft 1 3 1 frieaicw muHKo^ft. < 1 1 —3 

s i k mm •tmum & 4 fcB3t$g9 tta 

[«! 1 4 ] ^fl^St? i N OTlE^lfe^*^* 

x, 

*mL-th z k zmmk-tm&wmn. 
[if *ii 1 5 ] ms&mmm*. m& < * ?y 
a? a aym^ftmrntvymzt/vyh-tit 
vyh^mk. 

mttiyyymx'CDtiyyhmz^zmtt- 
sow- 4 vmi^&k it rt-s zkmmki-m 

[00 0 1] 

b*)\ #fc, mS>®$& (VUAypyA a*) P4Tr^' 
[00 02] 

[fit*<«r] STN (Super Twisted Nematic) ~H 
^ ht^tTFT (Thin Film Transister) <?M&m. 
Tfi^iSjL-Mi, /-hm^Vay^com^mmkLX 

^*)ik, m&m^^^i-zmmt&mmm ( hp 
AyvyA^&xvy-hVyA^) , a^fjffl^s 

•CV^. 2rfc\ i^i^iflraUMleaMrtt. Mil/, if* 
ffi¥9-7 1 3 2 8#fcB»5fl-CV^. 
[0003] 

iwMtffmtiiok-tmm] is*, wuhm^mmiz 

024X768B» S SXGAiSt- r-'«9 1 2 8 0 X 
1024B*. UXGA^-F<7)1 600X1 20 

ommkWiMmttmtzhx^i. znxs*. m 



mmsco f m y f ? a mzftvxw. 1 com^r-m 

y K9 4 J^ztt LXm 2 co^T-^]Kaffl<0^ D -/ 9 

m^mkth k k t> jc, s^fM«si»&»/b^s»i« 

9 -f ' *JBtf>fSjrr - * fc * SSfc K W > F 5 4 ' 
H«-4 J; o fc LT , «7MffiRH^ £> F W y F 9 A 

[0004] Haute* a *faft^nifc*jv^. ^ 

X hffijS»fcit>fc, F VAyYy 4 Afc Lxmm<T) i> cr> 
fl-^H^^ < * -5 9 . £ o J: a =5r«-^ - 

V^/te„ HW-fVH^-fA^IHIWfcfeJi, 

zcoi 5 **»*a{**F*#t* k w y >r a*(c 
&FT-f*wm*T-fi:m'&. tlx, m&x 

ii, ffi&(?>jl8m&T-? kbX. High yK)V m 
Ts H^PkV^d) , *SV^Ii, LowK* 

(jar, *(c, LK/ptua) taiAUTv^. 

[0005] L^USr^^, ;^^*«*^T1i. 
T-^Sr^iM-f Sa*X5^ y±.cr>T—?cr)ffi/k IX. 

^xyAy^^mmm.-tfm'th^^h^tz. - 

A-x9^y±(?)lEMif^ic* { 

[0006] *%Hj{i, mK«*swop 0 m^^fti^-r 
«-ri> - k *%«gk %t>m&mt& zk\,zhh.* 
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[0007] 

«i$:«iM«k. *aw^-^**tN6S7 f -^t 

r-^*IWB«»«WIIIB»fcaaj-t"6IIMc, f)fB» 
mr-fb IX . fnfflKftfH^-^WllfcfiaW-* 
fyf E*$jSISt- 9 b n-VOMDr- 9 tWitt Z 

iaMSt^ig«)iiigstmtB-f-i.^siJiP^gt m 
msim^wmmmzmm-tm^ mzmm^ 
3&a*r-*k ishi^not-* fcisaj-rs i k 
[ o o o 8 ] *wm, m&mm=?-t , »o 

k. fflfWSOMEWWffl^a^-^ktSSt 

mmm<nmi®mzm&thwmmm.t $mt* 
m^m^mmxh^x. memmmmmi* mm®. 
mmwmmm^£< t h-^commizmm* 
T-^mmi-hmz, mmmm^T-tcnmzm. 

IZbtWib-tS. *fc. MAX**? 

k , fflRg>Hwaft£ . «a#acotfrie»@g§ffl^ 

*7*-* k . «#B«0frlBWIIIS^ffl<7)lS^T-^ k 

iffiz.m£kmmx*h^x, mm*®mmmi. 
ffisx ! mmmm®m&%< b h-^%m®mz 

kS-Ixguor-^^, fufSi«*T-?kLT3M 
[ 0 0 0 9 3 *fc N *WWi. $ B B B Si*«^k . fttta 
k . ^»IcOMIB»Wfflc0^r-^ k *S2fc 

Btriaa^»nis^iMaii-i»i^$ij«^Mk tmih 
m&mmmxh^x. m&tmmmt. 9M»t> 
x-h £ tih mm a o^eks^^t- 9 mm 

t , ttes i TMti&st* nm&m* ^ 
mzm^T~9itmfr& ixmmmnwmmmzmiii 

mmmuzmm^T-9*miiitmiz, mmwm 



ik^ftk-T^. 

[0010] *!6BBc7)H]i^»T-(i, ffnEK^MKR 

Em i ^^¥gw»^t^ajs^*«^T-^ * , 
mim^m^T~9b Lxm&-t&. Jffflnwmmm 
MTU. mmmmmmmii. imitivm&Bt&it 
mm*T-9m®mT-9T$>m£i,z, me 
mm^T^mizimtzmzmMmmmm® 
m<ry%m7FT-9 z , tuiB^ 2 wffitt^atsfaiiw- 

[ o o i i ] $ b b b is*»^ k, aisto 

k. m&Bmmmmna&T-* b*&E£ 
mmmm<vmm®mzmtii~f&ikmmmw b mi i 

i <mm%.b , *M»t>\ji ztiimmsm 
m®m<om^T~9 mmm2<nmmb 

U l«IBmi^^¥F5. *JJ:WB20«|ft¥a*»feS 

mzm*7-9 * m^m Lxmsmtmmmzm 

ts «Ka»*I«IWIiIH«^wSr<i:fc— o<0 

«*r-^ *• . BtrlElsaiS*T-^ k LTSJffl-t* Z b 
*®Wlbi-&. 

[0012] ^mcommmmxn. im&mmm 
ma. m%im?KT-90M&94 ^ynm&vx. m 
im2mM*m^mfrfcztitzifm&kT-9t: . 

co^mm^-9i , mmm i <&«*#8hc*iiw-* . 

[0013] *^oH5*^ffi"C{i, HUlBlS^lJ»g 
»i. UIEa»W»att[iI»t:jlSaj-f4 ^ n <y ^fi^^^ 
h LT , m%jWPT-9<7Mft94 5 y^tttifi-t 

5r<kt-o(±, iilE« B B B ^7K^c7)fi^^M§^ 

rtannRfflwasf'- ^ * * . 

[ 0 0 1 4 ] ffiftS^3B?k . miE^ 

b b b ^s«^ »wtr««vHHii2: mi mm* 

fWBWSOt^HirCtt, me«7i9tHfnU:, frlEr> 
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[0015] fWB#at JJtff , Jffl®!f*>A,*a& 

y\^mmm^i m&t& z t mutt % 

•f 4 -I fc *«r * , J: 0 , 3* b £ffi«t4 d fc # 
[00 16] 

immmmi ] ana, ^wHHowtojRittiaTF 

T^O^It^ yi-;W«MJSt 7"P -y ? 

*5f t*^ (TFT-LCD) 10 OftjafflW-ffllC K 
MyK5-f^l3 0#E*S*U tit. »fii&S>** 

;p i o ^safiijco-aic , h h ^ 4 a- 1 4 o mm 

Silt. 4>?7*~XM1 0OiW>?7x-XlS 
ft*. 

[OO17]02ii,01 fcSttffllttS^f*;!/ 1 0 CO 

B B B^>^/k i o a, v h >j ^^tttjgjssfisaaftio 

-f >ft^H ( D ) ifcii^- Mf^R ( G ) ) t , Pffi 
4 2 *<Dffrf H ( h mm% < G ) i fctt }« W f 

ffi* (d) ) fc«2aai««rtfcKBS5*i4. mm\* 

Wmhyy'JX^ (TFT 1 , TFT2) #H 
fSc^fJUb^y^'X? (TFT1 , TFT2) W-^ 
WHi, B*m« ( I TO l ) fcSgRSfi, H»«ffi 
( I TO l ) tnty?S ( I TO 2 ) fcaNHzttAW 
ifiWtfL>tl&<nX\ WmbJyVX? ( TFT 1 , TF 

T2) (Dv-xmmta^yvMt^mzi^ m&mm 

9 (TFT 1 , TFT2) W-XW&tW&iV-Y 

m^m (g) k<oiBfctt, mm* (cadd ) 

*l4. 

[ 0 0 1 8 ] H3 tt, H 1 fcwrtmgmjfriftu 1 0 (?) 

ua«> y- h fi^n ( g ) t y -xmffi t com mum 

ft (CADD ) #»*3;h.TV>4#, H3fc^tffik0*« 



( I TO 2 ) izmtZtl&VCO 

M<7ME&miistL&#m*m (com) tv-xn 

*fc<0HUC«ft«f* (CSTG) jWttftSfiTHiiWf 1 
JWr-?TV\*. 3tf3, 132, H3fctJWC. ARteiSt* 
*», ^fettatTOB-C**^ 

i9#co^T{i, fra^y-ni^u (g) a7i^# 
tmm (cadd ) *^uriiBRi«fc*t«itw)te« 

2, H3(i0g&iaT£>4#\ sawawfWttBfcWis 

[0 0 1 93 02, 03 l/ZTp-fW.^pJ^Jl 1 0 fciS 

wt, pmmzwmztit:mm<mmb7y : Jx? 

(TFT 1 , TFT2) OKM **i*h.H 

(D) fcSiESfu #HW>'fi-WI 
(D) {±, ?iJ*|Bj^)#Hmc0^ftt|5gifflmE^Epjirt4 
KW^H5>f^l3 0fciHlltJ^ifc. 4fc. ff*Wt 
E«S*ifc«lBISttJ»ti«Bh9y^^ (TFT 
1, TFT 2) fftW-M^I 

(g) tssRSfi, &y-hmm (g> a, i^kt^ 

SB#^, ff^^iiScOISMb^yvX^ (TFT 
1 , TFT 2 ) C0^-h«ffi(C^HB»l|E (jEWSW 

7x«E*4^(itWS , -fTX«J±) ^f*^4^-b 
H9^Al4 0Wai3fL*. 

[002 0] Hlfc^lM y?7x-Xl§Pl OOiS. H 
*S«S 1 1 0 2:mi§IK 1 2 0 bfrhmi8.Zti&. 

^mm^.m 1 1 out. i ( l s 

I ) nyh°a-^*#c»^jMfl§tLT 
<5^n7?j|f (CK) . f^rW^-fS^fl 
# (DTMG) , *TI^J8H1# (HSYNC) . Stt|3I 
Sffll-t ( V S Y N C ) ^#^$[J«^-J3 J: V^fflf 
(R • G ■ B) 

fci^ y-hH5>fAi4 0*(W«l-tairrS. ^ 

mmmi ion, T^xrv^^^^yymm^ 

M 1 ?!I»^t - ^ * , H^kt- ^;^7-fyi33 
953Mffi£Sl l 014, PWy^-fAl 3 0«f- 

m^x-h&m*T-??<yi-m?V'y7m^ (cl2 

A, CL2B) m j ?mjtlT&1rt&, Zcr>$k*T 
-^77fl^n7?lf (CL2A, CL2B;JJl 

4. *#:3yb'' J :-^jIl)^^<?)^7 ; "-^{i6h--y hj, 
4v^±8h'-yhT\ lB*mffi, * (R) , B 
(G).f(B) 0#r-^2rlO0ffl^LT#fi[^ra 
»ClKm§fl4. 

[002 1 ] «j%MfMl 1 Ott, "flXTV* 9 A 

$y?'m^<vxMm7i-&t>\ 4fc»i, farw 
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9 a $ yym^x^tix frhmfcv-mmvm 

It, 1 * W<0?bKT- 9 tmr LtzijCOk lt. k 
W V K 9 4 ^ 1 3 0 « 9 <y *BBfc# iTV *fc»jrr 

-***a»jjvt*/n ooKw^tw (d) tttj 

7Tt& fcfe««S«Wi#T* * Hi* 9 A 5 y *fW«ffl 
tuvtmn (CLl ) H^HStf-LTKWfK? 

>f ai 3otaj*-r*. ssfMBi i o(4. 

S«BUHll#A*«fc» mi #IOt> X7"W 5 
y^ffi^#A7J£*U>fc, ^ti^miSB^^^-f y 
fc I'M LTff -tH Srtf LT h K 5>f A 1 4 0 fc? 1^ 

-^mmm^im (flm) fcawrts. s 

MfflKll 1 014, *¥PPJtfi^ci^T. ItJc^tI 

(G) fciEWW 7**E*fflart-*J:3fc:. «^HI* 
ftlxy- V Vy 4 A 1 4 0^ 1 7K J F^4BtmiSc7)y 
7h?n-y?fl^ (CL3) fctftttS. itLfciU, 

auws^u;n o«o&y-Ht#« (g) fcrssttsii 

JtlKRcMBRh^y^^ (TFT 1 , TFT2) 

[0022] Hlt^KBEKl 2 0(i. lEHEfyfc 
0ft 1 2 1. ft*E£fi!« 12 2. nty«ffi (fcfifij 

««) «ee&shu»i 23, y-hWBMES&mm 
2 4ipt>mis&tih. jehe^bmi 2 1 . nmm± 

ft, IE«ttc0 5fil<7)P a b pS*«ffi (V" 0~V" 4 ) 

£ , ft he^j&iiib 1 2 2 {sftfttt^ 5 mnmm mm 
j±(v 5~v" 9) tawi. ze>mm<?>ffim& 
(V o~v" 4) , fc<fcvftffitt^i?ii)ti»m 

E(V" 5~V" 9) (4, #N'WyK5-fAl3 0t 

^fiJW^Ml 1 0*»&<0£8IMH1# (Xffitt^ sy?" 
ft#; M) tft*£$ftl>. 3?yl«tE«Wl 2 
3li3*y«ffi ( I TO 2) tcEPJp-r^lBt&mESr . ? 

- hmffimE^m^ 1 2 a mm v ? > vx 9 < t f 

Tl, TFT2) C0^-h««ltEpap-r^lg««jffi (IE 
WNMTxmEiJiv'fttfOA^TxmE) 
[0 0 23] 04(4, HlfcTjrf HWyh^Al 3 

W^F?>f-Al30ll, lflO¥IWfc|Km« (LS 
I ) a>4>»fifc$*iS. HHfctJWC. **r-**)t*-y 
h»t n fc^i, fc » , E«tHHWEE^(R|lI»l 5 1 a 
(4. jE»E£JjS«1 2 l^A*S<t6jEffitt^5« 
«K*»E <V" o~V- 4) J=*^ftvt\ iEStt 
cD2»l«W^I8iH«£ES4jfiL, W&*X94yi 5 8 
at^LTffl*IH»15 7tHJ*-r4. ft®4Pg|ffl«E 
^JAQIBl 5 1 bf4. £WEE£j£HI»l 2 IfrbXHH 

n&n.mm5mmmmnE (v- 5-v- 9)t 

3r^?. ftffittO2"|^Mtf0|iiffl«E*4^L, IE 



*. KWyK5-fAl3 0<0»J»|lIS&l 5 21*3 

^y7hyyx^HBi 5 3(4. g^ij«&gi io*> 
bx-nziihtuvtm^ (cl2a) (4fcu» ?n 

>y?ft^ (CL2B) ) Cr^'UT, X1lV i JX9mm 
1 5 4<0r-^JR'3a»fflfi-t*4lfiL, ATjyy*? 

h»i 5 4icawrt-&. 

[0 0 24] A^pyx^HIBl 5 4(4. y7M/yX 
?0B1 5 3A^Hi7J$tLl»T-^]Ri33 ! ^fflft-f-t* 
«ii«MflHni 1 0*^A7J£*i£?u>y$W 
(CL2A) (4fctt, ?n*?«* (CL2B) ) 

Mit7>yft4. ^M^-yVy'^^0Bl 5 5(4. 
»IMtl 1 0*>4>A*S*L6ffi*^>f Sy^Mffll. 

ffl?n<y?ft4§- (cli) tjstT. A^yy'x^niB 

: JX?®K15 5tKDa4n/i^T-^i4. 

6 . ffi* B» 1 5 7 ti , iEffittcD 2 » PgpcO|Jflffl«E . 

mm La i -ocowmwfr zmn u, *kw yft-t 

* (D) fcffi*'*-*. 

[0 025] 05(4. ffi7J0Bl 5 7*3Mtt*«tMM:« 

t84fcS^-HW yK5-f^'i 3 o«MWtfKW-*>t 
SJ> & ^(4 N 5 >f yR<K)£^cD a ^ <^^T 

H5(4. «»*i6i:trHvbs«aetawt* 

*^>flWttBK<UTV^*. HHttJV>Ts 15 3(411 
4fc**W1fflgj»l 5 2|*I»y7 M^y^EUfl, 1 5 
6llH4fc:wfl^^^7MlI»Tft9. ifc, t — 9 
7-yf-g|52 6 5(4, 04 t^tA7jy ^X^HJH 1 5 4 
tXhU-iSUi?X9®®15 5b*$kl, Sfefc, r 
(P e 6 i5«E»K[l]8&) 2 6 1. 7*yrnift»2 
6 3. 7yril|»»2 6 3coaj**flI0#i*^>f >xf 
» ( 2 ) 2 6 4 04 lZ*?liiJ}m 1 5 7 

5. i^-C. .yf-if ( 1 ) 2 6 2i3«J:tfX-f -y^ 
( 2 ) 2 6 4(4, (M ) fc*^V^TM»$n 

6. til. Yl, Y2, Y3, Y4, Y5, Y6(4. % 

ti^timim. ®2#@. m3#g. m4#g. ®5 

#B. f56#g<7)HWyf!^Sg (D) ^trv^ 0 
[0026] H5fc*1-H-f >H9-f Al 3 OKtJV^T 
(4. X^>y^(l) 262(cj;D. T~9yvJ-m 
6 5 (J:0PL<(4, 04t^-TA7jy^^l 54) 

t,zxij^tiiT~9Mmmm^t:mmix. 

&nm^T-9£&&&CDm-&0T-9y>v1~U2 6 5 
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5 1 afyt>m&W4yi 5 8 &£-frlX8lt)Ztl& 
!Erea2-im«AintEE«>6, #T-*5<y*»2 

6 5 (±9Pb<ii, H4t*^-^M^-S^U^X^l 

55) *>fetH*3*isa5^T-^twafr*jEStt^ 

Pe B H«JE^S^-ri.Kmi±fflTn-^[llK2 7 8 b . W; 

vnssasmm 1 5 1 b weeax? 4 y 1 5 s b & 

^LTHJ*3*i4Jl«t«)2»IWIi^lBIKEE*»fe. # 
T-?5«y^gP2 6 5*>4.at}*Sil4«^m-f-^fc^ 

2 7 8 fcffi«EEfflT3-^EI»2 7 9 b 14, BBW4r 

[0027] TyrHlJ»^2 6 3fcL JWJBHTV7HI 
»2 7 1 fcfiWEEfflr>7TlJ»2 7 2 b fcj: DIMStl 
S. itffll7>'7»2 7 1 «iiS*ffifflT3-^'HI 
S#2 7 8t^SiifciE*tt<OlWWBE3i(<AA3fl. IE 
Stt^PHWtffilrHtfrt - *. fi*EfflTyriHK2 7 2 
l:«llfflf3-f»2 7 9T«K£*U:JlffittcD 

pb»«e#a*s*u nm&<7)mmnf±zitii7tz>. f 

-y hRHHSTtt, IWf^S^OliWItEliS^fcaS 

ttt&r). ryrEis§>pf2 6 3coiS€J±fflryr 
h»2 7 luxw&mmryrmm i Knmfte, 
SKsmvrwki 7 i-m&mryrmm 7 2 
-siffH7y7»2 7 1 -^&nsmryrm2 1 

2btth<nX\ -XA >vj-M ( 1 ) 262W), 
5-y^S52 6 5fcAAS#l4-f-*tt9a*flJ»W0 

-*5«y?-*2 6 5fcAAU -etU^fctfT , ME 
H7V7W2 7 l*M«tra7>7W2 7 2 
*>feffl*3*l4aj*mffit^yf«(2) 2 64tJ: 
0 ® 0 #i . «fe«W«iWEE3&»HJ A 3*16 K M yfl 

(DK Witf, 8ll#B«9FW vm^m (Y 
1) kJB4#B^)HWy«-9«(Y4) fctetfcfrf* 
ZbfcX*). #KMJ^I« (D) fcjEStt**V>tt 

[ 0 0 2 8] 01 &^&&MflSgIl 1 0j&» 

4>jitb$fLl»T-^<7)ie?IJfc, ?tt<y?f!# (CL2 

A , c L 2 B ) «HJaBRH»*KW*fcft«)t^* & . 
HHfcjStJdfc, ?u>y?im (CL2B) ?D 
v^If (CL2A) ^MitfC* 9 , ? n >y 
(CL2A) IMf»B»HWyi«5>fA (DRV 
1, DRV3) t> ;n7m(CL2B)iUHtS 
@OFW VF^'fA' (DRV2, DRV4)fcA*3 
iWJ«£Bl 1 Ott, aSWBeoi* 

5 4 ^ ffl«ISf- * -»«3R# I CD F V A y F 5 -f Affl 
cdH*t-? • • -comiz, ^#g«FWyF54 
>^0>&&f-* k«*a^KM y F54Afflcogi 



[ 0 0 2 9 ] 07 {4, H 1 fc^i^&lJ«£K 1 1 01*1 

(Dm?-r&ft®<omm&vit®Th&. mx*>* 
^r—y ( data i n ) tfxtjzti&k. mm^co 

2 0 fc AT] 3*u ffiiiC#BO F W y F 54 ^»0*Sj? 
T-?ti, ffiRSaffl-X^U 2 1 fcTJiSfl*. 

» Bt*aJUB?n>y?<f§- (CLK) fcWHLT 

(o/D, e/D) (4, ^/H-TWf- (MP 

x) feAASih., *u??-e*u-?m2 2frt><7)msi 

<m (MS) tioT. a^r-^ (o/D. e/D) 

<nz*>e>fr--JjWffllZti* m^T-? ( D DATA) 

bLx^zj-tyi 3 3±t=jiiffi8#i4. ^rnmmm 

VXolz. iyy^')W^xmM1j^^. v;H-TP? 
f (MPX), f»r-? (o/D) N a*T-^ (e 
/D) *3at«JW-4. -t:U?*-tf*V-? 
IB2 2H\ X^-h^Vl^X (SST) SffiPte, M^fcti 

Lmwrtm iclkj (chmlt, (m 

S) 

[ o o 3 o ] mmLtz x o zm&mmmz&^x . a 

Xb»5tWi, HWyH5^U 3 0fcLTiflffl 
Ot,0*ffiffl-t*«^**»i)s -0*^«4, iPW 
y K 5 A ) tolBAififflMcfl: L-T , ^ B H H «*y t*rt^> H 

fctt, ?Sb b b^^°^c0 HW ( D ) 

^^TffifflLTV^fc. £Wia4«raBJBW)-«l*. SI 
6 {ciStf-. £ OH 6 (CStWTtt . TfeSlO H M y K 5 

4 a (DRvnt. yua ym^mizmmm^i 
- ( n - 1 ) *otiiTjs^ (ot, mm&ji 

ISFFbUo ) ^fcS^SHSLTV^. H6fc^tW 
«i»Sffl^< ; ey2 0^*&2 s ^(4. 5fe§IJ: 
•5 (n-1 ) Sr^XtJtTFP^j&^ffVV «#@ 

i^t^i^f^M, *HrrHi«'^j:D»*a 

D 1 n*»fe*»r-^j^Hl*S*L % H6fc^*S 
T — ^ (DDATA) 3&m/5,flS. 
[0 03 1 ] L^L^*^, E4(C^fATjl/y*X^[II 
SSI 54 s t3XVXhl"-i?l'isZ9Wll 5 5W4, 
HW y H54 ^ffl**HfcjW;JtW-^*9 v^- 

K54 A<o*K8»«olil*«?fctt N is»^r-^ b I 

a ( drv i ) o*«^aj^«^<o«B»a^T-^ 

kL-CHV^*aiUL N *^o. Fy^f y K54 A (D 
RV2)»l-(n-l) *oaj7J«i^O*^^T 

cnmK h w^/p ( F M y F54 a ( d rv i ) -^(30 
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fflWSf-^ ) -L UKjU ( K VA V Y 7 A A ( D R 
v 2 > ^(rymm^T- 9 ) -+H L"^ ( h M y H 9 
>f A (DRV1 ) ^OiMSr-?) k&l><7)T\ A' 

[0032] jyric, *^<o*a»*T-*<oiBi&# 
\y~^U2 2cr>mmmm-yny^mx'ht. mm 

£ 0 fc. *P??-fc?*L-^2 2i4, DS7U 
77' 7ny7MI(FP) fc, #>?y? ■ CKr'3- 

R) fc-CflMSSftS. ££T\ • CKf3^" 

»3oii mfr&Lmu>y?im (clkj *>?n.y 

[ 0 0 3 3 ] H9 {4, H8fcw^llI»fl||ftfcUSV^T , * 

* - h ) wi/x ( s s t ) 3&sh i/^/w^ § k / ten® 

(NOR) #LW<^k&.&£)T\ X^-hA/kX (S 
ST) ^'HKMild, R»ffiUB?n-y?fiW 

(CLK) ^EPjD§ni.ifcT'\ Da7'J>y7°- 7n-y 
nU» (FF) U:U*yh3*U liitJsST ( Q) 
^/I/kSr 1 ?. I«f (M) (4Ll/^/Pk&l>. <fcfc« 
x*-wwx ( sst) sVL^pfcifirik, yrm 

SI (NOR) £0{±}^3{±, DI7IJ77' 7n-yTHI» 

(ff) ct)|U7jS^ (Q) tfnvKiWik*\ZL,v* 

;k Dl7'J>y7 • 7n-yT|IIB& (FF) *>ffl:fc#P 
(Q) ^Ll^t^k^HtHl^/l^k&I.OT, SJKfi 

•¥ (ms) {4. mfrftim?U'y7im (clk) ich 

ffltT. Hk^K Lk^^DIt. v;H-7°l/? 
t(MPX)^ TOt# (MS) ^Ll/^KOi g fc 
Sffl^ * y 2 0 . SBfW ( M S ) #H l^U9 
k & fcffiRSBffl* * 'J 2 1 fr»JW-6 «t 3 fcRj&t* 
fc. (MS) A\ LK;k HK;P, LL< 

^■■■fcSWttii:. afiftSBT-*. «WBt-4\ 
*SWBf f -^-* t , v^ri/^t (MPX) frj^A 

[0034] 08 t^lIIHMffigk s aS#W3r»ftMi, 

H9fc^t0»i:ntTft*. fit, H8fcjj*tBJfflS 
*W4, Wi?>-\&Lm9u>y7{m (CLK) c7)?n-y? 
$$«$ailT<9«^(4. #<7y? • CKr3-r»3 
OCOE±J7J (Dout) j&tHWgt'fcfcU, IS^ffit-ffl? 
o >/ (CLK) copxi <y ?»#i&saft*jH*. S 
k, #i7y? • CKr'3-^gl53 0«ffi7j (Dout) 

9 ■ CKf3-ri3 0»fn-hm, 
(n-l) kfSSLTiK.! ktiO. x?-hn^x 
(SST) tfTJjZtit&T. K»Hl^n7?W 
(CLK)*-; (n-l)«A*S*t*BB, ffi* (Do 

ut) liHWHKU 8SWI# (MS) (4HL^ 



/ptHssti*. am (*«^*ic ( n- 1 ) ) m 
tit. mfrttLmfwrim (clk) tzmi 

X. HJ7J (Dout) teLUKH-bft*). DI7'J 7 7 
• 7P77W ( F F ) cOtfJTjS^F (Q) S 

(MS) k LTtBTJ^tiS . 
[0035] i^J: 3 t, 3«at<0JKlTtt» 

4hO*am^r-^D 1 1 ~D 1 ( n - 1 ) SrtejM-f^ 

$B#«#Bffl* t u 2 1 sra^-ts i a m 
mm^ (ms) tfc^t, *mn<mm 

Ti4. *0»#wt-* (DM) vyf—P k LT\ HI/ 
AvYvA* (DRV 2 ) t(BMS^S*3»a^r-^ 

(D2 1 ) #«$*u maz^ m&&FT~9 (d i 

2 ) k LT, WS&Gft—}? ( D 2 2 ) . 
•^3* 9 » *»I^BT14. D2L D2L D22, 
D2 2. D23, D2 3-OIWfc«Sf*-^t«ai 
Ls (Din) *»^i4. Din, D2 

n.DI (n+1 ) • ■ kUgjS-fS. *HSfe 

r - ^ ^ -t-t^lS^T - ^ ^ mt$ hmz, ^XyA>±. 

4*t^wflr < -tS i k ^«gk * l> . 
[ 0 0 3 6 ] 3rib\ fffibOlWSTtt, 5fesl« K l^f y K 
7^(DRV1) t*«^tti7jffiWS) 

^•rs £ k h muz . h i o a at,* 

«8W)Hk/f yt^A (DRV4) fc, *«M^aj7j 
SBWfti^ti, H7fcw1--feI^*-tf*V-*»2 
2k LT. Hllfc*^0B«jE^«)<O*«»t4ifc 
tiO. *akH«©«ft*1»6ifc*«T**. 01 1 
Jc*fHIIMt«tt, H8*c^t-3j-TI3» (OR) (cfti 
ryKUSS (AND) ^SfflL. Sfefc, ig^ffiL 
mn»,?>m (CLK) (n-l) t 

RS&tSiotLfci^-c**. ififciO^ HI It 
j^*HIBf*Cti. K»HJLffl^ov^fi# (clk) ^ 

( n- 1 ) 2TJ4, «#lffl>t'J 2 0. 

«t#@ffl^t U 2 1 *aS(ciKIW-6 i a tJMtRfl-t 
(MS) ^^L, !5r^ttiLffl^n-y^ft^ (CLK) 

o <om* taHR-r* J: a ( m s > ££j>w- 

(*SJ**'r'-^) HHVH5^(DRV3) 
k|BlL^r-^k^S„ 

[0 0 3 7] 4fc, Hl2t^tJ:dfc, «HR»BWH 
Wyh'5>fA'(DRVl, DRV3, DRV5 ) t, 
«B»I«l«WyH9-fA(DRV2. DRV4)C0 
JRtfS* S -5 T t» . 0 7 (SK-Ms VW^H-V 

-9U2 2kLX, 01 lt^-EIHMtlS«0fc<O*»ffl 
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■S. S£>fc, HI 3(3fitf-J:"3fc, yi/jyYyJrt 

(DRV1). KW (DRV2 ) tiZk. i>l/Z 

Tfc. B7fcS^-fc)^***l'--*»2 2fcLT. H 
1 4 fc5?tHIB«*««,<otaffl"t* t k fc«fc 9 . fl£ 
k W&MXM&h i k * . H 1 4 tcS^HB 
54. tf^y? ■ CKt3-*1J3 0*»fe««IHt# ( S 
0, SI) fciO. ^A^ri/^-t (MPX2) tflJD 

mi. mmm ms) tlx. eu4*>a:wb? 
(a) izx^nm^. xm^(B) izTjj^tit 

[00 38] BP*>. 014(^-flI]!&T(4. #^y? • 
CKf3-^3 0Wf3-F8ICI "J, Hl^ 
/k LK/k $>§^(4. DI7'J77- 

( f f ) <7)iHijm^ ( q ) v^iiKJW-s i a 

lzLtzh<DX$>l . tf^y? ■ CKfn-fli 

3 0ii hw yH9-f^ (drvi ) <n*mm%tfi 

m- (Hl4C0n~ (n + k) ; . 1 0#@~1 
5#@OttJ7Wf ) . KW ^H9-fA (DRV2) tf) 

(01 4»m- (m+ J ) ; 
2 0#B~5 0#B*>a«jiB?) Htiaf3-Ft 

^^MWt-t (so, S 1 ) fci 0 . v;Wl^^tf 

( M P X 2 ) fSfR-r^SiRfl-f (MS) 0>-m£$i 1 



[fil 1 




si 


SO 


MS 




L 


L 


C 




L 


H 


A 




H 


L 


B 




H 


H 


H 



[oo39]*^, tffifiRwvit. mmm ( m s > 

4 (DRV 1 ) {c (n-1) *tfD5SSSH!<?5ffi 

trt**»*atr. as?€#(Ms> 

■tEI»»JS«fc^*ffiffl-tS £ k#T£ £ . 
[0 0 4 0] [SU^()|2] Il(Ci5V>T, M*.(4\ 

9 (R, G, B) (4, lBSMMttTAA3;h.*»£fc. 



(4, lB«»ffiTA*S*i**^l:. 2««iji<iTA* 
fc. ^SIMt &ftMffl£§Kl 10k LTs £<9 

1 3 & 2a 0 oS^-^^tfatStJCCS a J: 0 fc 
U -e-OAA^-Kfc, t-KtyfcBijirtsWEE. *> 

6 . flffiTflJ "9 * £ £ J: 0 1 L fc «, <0tT* & . 

[ 0 0 4 1 ] Hi 5(4. 45^&toffitt2a**M 

p^s (lsi ) <n\:>m&7Ft®?hh . wmitz 
iat. *»fitfo®^*^M^ai 1 o«. ih» 

2 fcli 2 H*A**>4 > ^ 7 i-XWMItl) I) . 

Kty (P I X) tERSirrsiMETfi 1 
0. *HJfi^«T(4. 1 B«A*tt«^=i^t(4. * 
— Kt°y ( P I X) fc9Jirt-**ffifcLW^Hcffljg 
t. &tz. 2M*A^tt«co^W4. ^-Kt°y (P 
IX) fcffillirt4*E*HWWfc:HJ&t-*. J2TF. * 
SBtoXWO&iaMftPSni 1 OfctJJti, 1B*A73 
ffc#k . 2 HSA*ft«k Q®$3ffl£o\ vtKUW 

t. hi 6(4. &mmmi 1 oo#aaw, * 

y?7x-x ■ 3*?? (CT) fcSSttsn 
Mte^t-KK:/ ( P I X) <0BKg*S6tRW4fc 

^. 2H»S«#I^t-^. *JiV««i»e#*»A* 
$^l>A^S-?. Mtftc, ?-Kfy ( P 1 x) >f 

y^7x-x ■ 3*^^ (ct) wsa«ats*i*. u 

^'oT. £CDMT(4, Mi(f. *#:3yh°j--^^c0 

mx*). *-h-ty (pix) fcffijirt-twEfrwe 

[ 0 0 4 2 ] jfi^. %L&m* t J*->\sk . 

tLTV->|> 0 I^fy^/I/- ^fy^7x-^.k LT. LV 
DS (Low Voltage DifferentialSignaling) Tj^k. 
Pane 1 L i n k 7j st<7) 2 M D * 5 '*D^>tlT V>|> . Hi 
7(4. fy^' -^y^7i-XkLT. LVDSTj* 
L Jt T F T^^^^H^^ y'a -/K?)gg|5fl§)£ 

-^*MiJ^^"7 74-y?3yho-5l80 
k. USSfJW^Sl 1 0<DAM2k«=. ^tL-e'n* 
«**»IUS& (LSI) T"ffi^§tLl> h 5 yx 5 -y ? 
(170a, 170b) tl/y-A* (160a, 160 
b) ksWRftfe^*. -eaWh«0IS«(4. Ilt^ 

•tmwmmixhh<nx. m^tmtx^z,. 

[0043] mZb?yx$.v?l 70a (*4V^il 

7 0b) (4. ^77-( 7?3yfn-7l8 0H«f 

arw m sy^'ft-^ (dtmg) . yKTOTfi^- 

( H s y n c ) . mUmH^ ( v s y n c ) *J iV* 
*fflr-^ (R ■ G ■ B ) CF>£MX2 1 t'-y hOff-f ^ 



ML0))01-311933 (P2001-311933A) 



a 6 Ob) tcStlfr**. WEl'Ss-rtl 6 

Oa (**vi|4i 6 0b) imE^yr;Wi-tt*50 
-#JMU, TixrvAtA^yym (dtm 

G) , *TI^8«# (Hsync), SUMSHif- ( v 
sync) i5 it^^fflr-^ ( R ■ G ■ B ) £H^»J 
«Hni lOfcKffl-t*. itz, ?n.y?fi# (CK) 
tt» -*«J:0»llTl!Eh9>'XSv5'17Oa (& 
SV^il 70b) Kl/y-Al60a (*4W41 6 
Ob) (cfija&h.*. 

[0044] HI 8(4, LVDS^T\ i>M«KpS>** 

2B*I*>A3j*jST*-**Sfc, 3*?* (CT1, C 
T2) &#LTH*. 2M*S^A^*r-^* i #4 

<h1%99 (CT2) t«atS*fetTV^*». *su 

m*t>. ?n<y*fl» (CK) W&jlZtlX^&frZm 
BU *<9lSS***W«PSiIl 1 OOT-KtV (P 
IX) fcRlftS-tf-*. 2H*BWA*£jSr-** J IBl 
£*vt<l>]^-A><o. ?n>y?fl-5f- (CK) tfffcfc 

■y ? f-i 7 ? 0g& 6 0 *R»t * £ t T»TSgT$> l» . IP 

iO. ?n-y?ffi# (CK) 3&«ffi^StLT^«*»*ttffl 

Hty(Plx) ^«±£f£$g-tl> . 

[ o o 4 5 ] am Ltzjmt , s^jpsib hoot 

-Fty (P i x) lcfflJir*6*EfcJ: 9, A#6-K 

^fljo^i^-c****, ^<r>mmi.*, mm® 

SEE 1 1 0 cortam? 3 i k 1 TOIBT* S.H9fcS 

•tiat, ^^A^ftSrVxrw • 9 a 
y>mnr>?xi«j'?>m icki nfwfmt* »ft 

f^^lO»«*i*i«>WHRk-Stt*. 2 
W*A*tt«<oJ©-&ii, farw • ^s^m 

-y?ft# (CK) (D^ny^Slis IHI**/^ 

*;H 0<O^^^B^«^<Oi8R»i:=3:S. Lfc 
#h>T. H2 0fcj*r*-J:3fcliUSK\ farW ■ * 
-fSy/fffiWov^if (CK) O^n-y^m 
*, &*tN@ai 1 OrtafTflBM-iikKiO, 1 

[ 0 0 4 6 ] 02 0 tSftlUHSPCtt, T -f *TM • 9 
3 0 0«U £'rt.te«fc9;^y*ig»3 0 1£!;-t 



(ck) ^n^nte^y^*. fur 
M • 9 A ^y9m^iLh~rm^^, ti-hTtf*) 
«ttHE»i3 0 2T«ii}u ztLnzx*), **7>mm 

02^^Vhft*5«y^llIB3 03t:5-yf-t4. i 

io com* focommwi w*>. swon 

« ) fc * . JtMS 3 0 4 TJtlW-S . Jt»£ 3 0 4 

xmtmmizxr,, f^rw • ^ $ v?'w%n 

CD9V'v9H^ (CK) co?n-y?I&#. ^ft^** 
§§Bl 1 Otf>PWCA#E-F* lii»A*tt«k U 

t>xtw ■ sy^ft^-i*i<7)^n-y^fi# 
(cr)o?07 «ft*^/^ i o <Dwm 

m.i i o<»nw>x'At>^-vi£2mmh-})i±Mt-t 

4. *ft£U**>*&fcf4. JHWBIkUTJra't*. - 
<OWO«^-ttt, &j3Hffi£Kl 1 0W=-Kb°> (P 

i x) ipmtKwc. mmmimi 1 oco4« 

[ 0 0 4 7 J & fc. ftffE#|gffeOff«1i, 
Lfc#\ i*ifcRR£SiiSt>«0 , Ctt*<. fitm^^o 
comMTlS. . *»Hg* T F TM*«lt:M 
fcWr<.*«ffltt, STN**<0JWfivhU^3Wfcft 

mfMzm^mmzmmLtztK *mm. mm 

[0048] 

( 1 ) xmiizxtitt. mfflmmwfr^mmtT- 
9*^$ttT-9*mmnmzmk$i>mz. ^ 

( 2 ) *wjafc«t*iar, mmmmmt lt#a^- 

tfl»t6ii:* t Bri6fc=Sr*. 
[M^m*»J] 

[01 ] *^OHSI^JSl^TFT^omA** 

*v*-/wn#m*7&t7u >v9mx*h & . 

[H2 ] HI fcS^A^^^O-^tpinil** 
[03] HI ^*-mHllS*A^;K7)fficOfiJcO^«|I|g& 
[04] Hi fciprt KW^K? >f -'^OWMftft^wrt 
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[05 3 tfS^BS&tftfSJftfc+'frtes mA\,Z^tYV^y 

£Oge?IJfc. ?n.y^(CL2A, CL2B)CDfi[ffl 
[07 3 Hljc«t«SM1IBart^^-^W» 

[as] m7iz^i-*i/??**is-?®cr>mmm 

[09 3 H8fc*tHBM»«fe*JV^» f7>? ■ ck 
7*3--^t»V^IlIWIi«**t^n «y ?mt>i. 
[01 03 KWVH9^^fc^»«W)tB*#f#** 

t f Tttcom&m**: -iv0yfo<nm*mrn?*> 
*>. 

[0i 13 H7te*i--feu??-tf*>-*»<^<oig» 

[01 2]«»I«)HWyF5^|: > 

[01 3 3 HWyK5^Afc5MW!«ffl**F#a!>* 

&. 

[015 3 *$S^O£JfcO$»2<^i^J«^ ( LS 

I ) ^e^EB^jstsrc**. 

[01 6 3 f^fPBStoS-A**?**. *«44M 

(P I X) <?)lftS*ffi*SiBH , tSfcft^Ercj>*. 
[01 73 fy^-^^7i-XhU. LVDS 

[01 8 3 LVDSMt, W^&StMIMIc* 
^-^tfA^SfU^^-Kty (P I X) (0 



[019 3 *MK*&AA3;h.*l!*pe9«0*M 5 f^f- 

1 0-»m,a^*;K 2 0-fflB»Bffl^*U, 2 i 
■■HMWBffl^^U, 2 2—fel^?-t£*^-*g& s 3 

^HBs 10 0->f^7x-^ 110-^M» 
3@Es 12O-WB0&, 12 1-I«BEtoS0». 1 

2 12 3-3^y«i(^t 
«) ttEE£ttl!|flk 124-^MIt£E«W 1 
130, DRV-PM yb'7-fA N 133-^r- 

14 0-y-H«5-f^ 15 1a, 
1 5 1 b"-MmE£ftl!UHk 1 5 2-fHW9BI. 1 5 
3-y7M/y'X^», 1 5 4-AA5y*EMk 1 

0», 1 5 7-ffi*HIB, 158 a, 158b-«ffA 
X7-f>\ 160a, 16 0b-l^>—^\ 17 0a, 
1 7 Ob-h^y^S >y;y\ 18 0-/77 -f -y?ny 
2 6 1-f3-^ 262, 264-X^f 

SB. 27 1-WBEm7y7T3», 2 7 2HWEBB7 
yT®^ 278, 2 7 9-T3— ^HWS, 3 0 0-4 
"fc-bWfcaJIIIHK 3 0 1-#>7 3 0 2-4 
VWJfcHJIIIHk 3 0 3-5'xf-EIIff. 3 0 4-ifcK 
AND-Ti'KHBk FF-D17 'J >y7° • 7D 
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